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ABSTRACT
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Effects of embedded (appropriately positioned within
text) and intact (outline format) headings on the processing of
ecological and geological text material were examined in two separate

. studies. Suggesting that outlines may provide readers with global

" information about a passage and that embedded headings may aid in
discovering relationships between ¢lobal information presented in
headings (outline) and dGetailed information in a passage, psychology
students (N=132) were assigned to groups comparing effects of:
outlines/headings, outlines only, headings only, apd control (no
futlines/headings). Results indicated that embedded headings improved
delayed test performance. The second study focused on instructions
for input (tying headings to text material) and output (using
headings as cuing devices for recalling text) processing. It was
found that psychology students (N=106) assigned to groups using
headings/instructions outperformed groups using headings without
instiuctions or no headings/instructions. A discrepancy was observed
between the two experiments in that the presentation of headings
without instructions failed to significantly increase® test scores on
dependent measures (essay, outline, multiple~choice) in the second
study; sensitization to headings was proposed as one possible
explanation. It was also found-in the second study that
field-independent individuals consistently outperformed
field-dependent individuals on dependent measures. {(Author,'JN)
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General Summary
~
A series cf experiments were conducted to examine the impact
of author-provided and student-generated neadings on the recall of
2,500-word excerpts from basic science textbooks. If the students
are sensitized to the presence of author-provided embeéded headings,
. the delayed fecall is significantly enhanced in'comparigon to
individyals studying text without headings. ﬁowever, iuthor-

Y

provided intact headings (i.e., outlines) did not lead to signif-

-

‘5

icant improvements in recall.

e

Instructing students on using embedded headings to aid in

the comprehension, sto}age, and retrieval* of the text information

led to even further improvements in delayed recall performance

in comparison to groups receiving either no headings or no

instructions on using headings. However, limiting ingtructions

to only the inputting or outputting of the text mater;al did not

prove to be effective.

Since many texts contain only sparse headings or no headings
at all, the impact of students generating their own headiggs was
assessed. This generaticn activity led to improvements in delaved
recall in comparison to either author-provided headings or no
headings. '

‘ Intermediate between having the students generate their cwn
headings and directly employing author—provided[headings is an
approach which provides the students with a generalized set of
headings (knowledge schema) that can be imposed on a varietv of
texts. A knowledge schema for scientific theories was creaced

and students were trained in its use as a text processing technicque.

Two studies indicated that this tralning led to impreoved recall

4
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in comparison to students using their normal study methods. 1In

addition text organized aacording to this $chema was recalled

’

better than text organized in a coherent, alternate presentation
. ~ o '

seguence. . ]
L In copclusion, the results of the reported series pf experi-
, Tents ;uggest thét.undeffmost conditions author-provided,
embedded héadings facilitaﬁg descriptive text processing. Further,
ﬁaving students generate pheié own headings or having them impose
a géﬁeral set of categories (knowledge schema) on a body of text
Ve appears to result in even more effective text recall. The prag- =

matic and. theoretical implications of these findings are discussed

within each section of the reﬁort.

~
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This final repgort consists of "descrivtions of a series

i, B
.
of experiments conducted to examine the role of topic headings

(author-provided and student—generated) in text processing.

These experiments fulfill the requirements set fortﬁ in NIE Grant

Number NIE«G-79-0157.
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The Effects of Author-Provided Headings

y on Text Processing

Ebstract

e

Thé present article reports two studies conterned with the ,effects
,® of headings, both embedded and intact (outline), on the proecessing
of complex text material. Results of the first study indicated

that embedded headinés reliably improveé delayed test performance.

In the second study it was fur*her found that instructions in the

use of headings as processing sids facilitated test performance.

A discrepancy, however, was observed between the two experiments

in that the presentation of headings without instructions failed *

.

to significantly increase test scores on the.dependent ‘measures

> . . . '
in the second study. Sensitization to the headings was proposed

as one possible explanation for the results. The relationship
between field-independence and text processina was also investi-
'gated in the second experiment. It was observed that field~
independent individuals consistently ou%performed field~dependent

individuals on the dependent measures.
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The Effects of Headings on Text‘iyééessing

.

The present article presents two studies concerned with “the

- - i

effects of headings on the processing~of complex text\material.
In general, it may be assumed that headings influence cognitive
processing by (1) acting as cues for prior knowledge relevant to

a given topic, (2) accentuating the relationships among the concepts

4

and facts in a given text, and (3) providing retrieval cues for,
1

subsequent recall.’ bhese potential- effects of headings appear to

~ 1 ¢

£Y .

be most easily explainéd within the context of schema theory.

The basic assumption of séhema.theory (and similar models y
such as Ausubel's subsumption theory, %963) is that humans, process
/ : ' ' ‘

". information in accord with hierarchically incTusive schemata and

sub—schémata. A schema is @ generic reﬁresehtation (in memory)

of. an object, concept, idea, or p}ocess“that contains a number of

embty s}ots or placekeepers. These slots are filled in (instanti-
ated) wﬁen thg schema is activated (AnderSoq, 1977). For example,
a face.schema contains slots for eyes, ears, nose, mouth, etc.;

these slots are instantiated when a specific face is encountered

b

A\ oL
(or recalled). Each of these subschemata (e.g., eyes) has its own

.

subschemata with empfy slots that car, if needed,'also be activated

(e.g.: a nose schema might include such slots as long, pug, or flat).

Studies by Bransford and Johnson (1973), Schallert {1976),

‘Anderson, Spiro and Anderson (1977), and others have indicated
that a disambiguating title (heading) placed before a passage

e’ . .
containing relatively familiar material strongly influences compre-

*

hension. Until recently most of the work in this area has been
, .

directed toward exploring the .influence of schemata on comprehension

8.

. - _ 2 .




‘o

Effects of Headings, on Text Processing

3
and and encoding (input). However, several investigators (Bower,
1977, Mandler & Johnson, 1977, Pichert & Anderson, 1977) have
speculated that a schema might provide a retrieval plan. The gééa
is that the memory search would proceed from the generic knowledge
1hcorporated in the schema to the particular 1nformatlon stored
when the text was studied. An experiment by Anderson and Pichert
(1978) provided evidence that these speculatlons are correct by
showirg that on some dimensions recall is increased when a subject
is given an appropriate schema prior to recall.

. Most studies demonstrating the effectiveness of schemata have
been limited to the activation of familiar schemata already
existing within the student's repertoire\(e.g., "washing clothes,"
Bransford &‘Johnson, 1973). However, in dealing with uhfamil;ar
academic material one would not expect students to have coherent
schemata already available. In fact, part of the task of learning
new material may be conceived of as the acqhisition of new
schemata. Once pattially acquired these new schemata may be
important in guiding subseauent processlng (i.e., further comérehen—
sion, organizing the information for storage, retrieval and respondlng)

Prior work has not systematically explored these acquisition and

utilization processes.
)

In an initial attempt to expand schema theory to the processing
of unfamjliar academic prose, two studies were conducted ¢nvesti-
gating the effects of hierarchical, author-provided intact and

embedded outlines (headings) on text learning.
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A hierarchical outline can be conéidered to be a schema for
the passage it represents. As such it may serve as the author's *
communicatioh schema, or.as a more general knowlege schema, or
both. 1In any cese,” the hierarchical nature'of the outliﬂe
communicates the relationships between information presented in
different ﬁarts of the text. -

It should be pointed out that even with unfamiliar matefﬁal
the content of outliﬁes/headings may trigger off prior schemEta.
However, it would be expected that these schemata would represent
bits and pieces from a variéty of higher order schemata as
opposed to a coherent framework. So, although gQne might certainfy
éxpect some facilitation of performahde due to effects on input
processes, it seems probable that the effec¢tiveness of schematic
ﬁues with relatively unfamiliar material will depend on the acqui-

/
sition and subseguent usage of the cues in further comprehension,
storage, retrieval and'réspondipg.

More s%ecifical;y, it wouid appear that intact outlines may
proviée<theAstgdent with infofmation about the superordinate topics
and their interrelatignships, but would not necgssarily pProvide
ties between the superordinate information in the outline and
the subordinate information presented in the text. On the other
hand, headings (embédded.outlines), by their presen;e iﬁnthe ﬁg;t,
should provide clear éies between the superordinate andlghbordinate.
information but probably do not effectively indicate the inter-
relationships between superordinate topics (Carver, 1970). Conse-

quently, intact and embedded outlines (Headings) may influence

text processing in a complimentary fashion.

10
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5
Past research on outlines and headings has generally produoed‘
mixed results. Eerly studieo exahinfﬁg the effeCts of intact
outlines (e.g., Christensen & Stordahl, 1955; Northrop, 1952) were
predominantly negative. Recent fesearch, howeveé,.has led to Ji
somewhat moxre positive co?clusions concerning their effectiveness.
For example, Proger in two related stud%es (Proger, Carter, Mann;
Taylor,l& Bayuk, 1973; Proqér, Taylor, Mann, Coulsoh, & Bayuk,
1970) found that presentation of a sentence outline had a greater
positive impact on comprehension scores than did a number of other
types of Supplementary materlals. Other studieg in this area
(Eggen, Kauchak, & Xirk, 1978; délynn & DiVesta, 1977; Brooks,

Dansereau, Holley, & Collins, Note 1) have alsu offered support

for the use gf outlines as processing aids for descriptive text.

Prevxous studies 1nvestlgat1ng the effectlveness of embedded

~

headlngs 1n1t1ally produced equivocal results (e.g., Hites, 1954;
Klare, Shuford, & ~Nichols, 1958; Lee, 1965; Robinson & Hall,-lg4l).
"In mo:e-recent studies positiﬁe.results have Been obtained. Doc—‘
torow, ﬁ&ttrock, and Marks 711978) demonstrated that headings, when
used by themselves or in conjunction with instructiohs to write
a one-sentence elaboratlon of the heading, improve 1earnJ.ng of
prose material compared to 2 control group. Adaltlonally, Dee-Lucas
ani DivVesta (1980} in a recent study indicated that having students
generate their own headings faCllltated text processing performance.
Finally, Holley (holley, Dansereauf?Evans, Collins, Brooks, & Larson,
(1981) has investigated the, effects of‘instructi%g students

directly in the use of author-provided outlines and embedded

headings as processing aids. ' .
F

~-
’
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Because the present studies are directly related to the

-

Holley et al. (1981) experiment, a more comprehensive report of

that study will be presented here. Two major factors were investi-
‘

"gated in this study. The first factor was 4 training/headings

. . . .
factor which consisted of (1) an input training group (instruactions

- weré given to attend to the embedded headings during input processing
{

and to actively attempt to tie the headings to information presented’
in the text), (2) an output training group (this group was instructed
. . LY . N
. " to use the outline as a retrieval device at tdme of recalld, (3) a

no training with headings group (this éroup was told to use their

nédrmal studying téchniqﬁes), and, (4) a no training without headings

group (this group served as a control and received instructions to

-

1Y .
use their normal studying tqchn%ques).)‘The second factor was a

temporal factor with testing for comprehension/recall occurring

-

\ either immediately after studying or with a S-day interval between

3
} time of studying ané time of testing. In general, the results of

3 N v,
1 this stuady showed no significant effects for training, but.did ¢ .

L]

demonstrate that the presence of headings in text significantly \
« facilitated prose learning. Additionally, the effects due to the
. ‘presence of headings was greater with delayed testing. -

Unfortunately neither this study nor any of the earlier ones

have directly compared the effects of headings and outlines used

separately and in combination. In addition, most of the past research

2

. »

*n this area has bepn asscciated with a number of other limitations.
As pointed out by Holiey et al. (1981) these include (1) the use of

short, artificial prose, (cf. Rothkopf, 1972), (2) the use of only

£

cued exams such as
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multiple choice or cloze as the dependent measures (cf. Carroll,
1971; Carter & Carrier, 1976) and (3) the use of only an immediate
testing paradigm (cf. Gagne, 197°€).
4 Study 1

The first study presented addresses each of these limifations,
and extends the Holley et al. (1981) experiment. In particular
the first stﬁdy compares the effects of text containing outlines
only, hBadings only, outlines and headings used in combination,
and no outlines or, headings.

To the best of odr kno@ledge this study is the first direct
comparison of headings and outlines as facilitators of prose
learning. In this regard, it should be again noted that headings
and outlines m;y have potentially different effects on processing.
As mentioned earlier, outlines may provide the reader with global
information about the §truéture of a passage, whilé embedded
headings may aid the reader in discobéfing\yhe relationships
between gloﬁal information presented in the ﬂggaings (outline)
and detailed information presented in the passage. If these

assumptions are correct it would be expected that the headings/

outline combination would be the most beneficial since this

combination would presumably provide both sources of information.
Method

Participants. One hundred and thirty-two students were re-

cruited from general psychology classes and randomly assigned to the
following groups: Outlines and Headings (n=33), studied passages that
contained both intact outlines and embedded headings; Outlines Only
(h=33), studied passages that contained only intact outlines;

Headings Only (n=33), studied passages that contained only embedded

13
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8
headings, and Control (n=31), studied passages that did not contain
outlines or headings.

Stimulus material. Two prose passages covering scientific

topics (ecology -and geology) were employed in this study. Both of
these passages were selected frum introductory textbooks and have
been utilized in a number of previous experiments (e.g., Dansereau,
Holley, Collins, Brooks, McDonald, & Larson, 1980; Holley et al.,
1981). Both passages have similar non-content properties (e.g.,
approximately the same length of 2,400-2,500 words, the same
number of headings, the same‘readability ra§;ngs, etc.), and seem
to be relatively unfamiliar to the majority ~f students who in
past studies have indicated that less than 20% of the information
in the passages is familiar tc them.

Passage headings were created by having five judges familiar
with each of the passages rate the author-provided headings on a
nine-point Likert-type scale (l=very inappropriate, 9=very appro-
priate);'and provide alternatives for those headings receiving a

rating less than 7. This procedure was repeated until all proposed

headings received a rating higher than 7 from each judge. In

addition to this criterion, all headings were restricted to providing
information to the reader that was also availa?le in the seétion -

of the text following the heading. The intact outlines were formed
by listing the headings in a hierarchical format on a single page.

Measﬁres. The Delta Vocabulary Test (Deignan, 1973) which

was used as a measure of verbal ability, has been shown to be

moderately related (r ¥ .60) to other measures of verbal aptitude

<€
(e.g., Scholastic Aptitude Test). In the current study this measure

was used as a covariate.

14




[
0

-
I

Effects of Headings on Text Processing
; - S
® -
Three dependent measures were used to assess performance on
the two passages. These were: (1) Essay -- Participants were
given 17 minutes to write an organized summary of the passage,

v »

(2) Outline -- Participants were given a sample outline format

-

and were asked to create an brganized outline of the passage (10
. . minutes), and (3)‘Mu1tiple Choice.—- 28-item tes; (10 ﬁinutes).
The multiple choice has been used previously (Dansereau et al.,
1980) , and has been modified on the basis of\item &nalyses. These
. Measures were selected to reflectfthe‘degree to which.recall.of
= text "information Ke;say test), recognition of text informaticn
(ﬁultiple choice tes%), arnid knowledge of text structure (outline
test) were affecizd by the experimental manipulatioﬁs (c£., Dee-
Lucas & DiVeéta, 1980). ‘
. Procédure. All participants filled out consent forms and
were administered the Delta Vocabulary Test in the first session.
Subsequent to'this session participants were.raﬁdomly divided into
four gréups: In "the secpnd session each participant was given a
study and test folder. The study folder contained general ihstruc-
tlons and the passage._ materials (these materlals differed accordlng
to group a551gnment, also, approx1mately half of the individuals
- in each group received the plate tectonics passage, while the
’ other half.reééiégd the ecésystems passage) . Studenﬁs studied the
materials for 50 minutes and éfter a 5-minute break filled out
the threes dependent measures in the test folder (essay, outline, .
and multiple choice).
The third session occurred 2 days aftef'session 2. 1In this
s

session participants studied the passage they had not received in

. . . Gt .
the previous session for 50 minutes. During the fourth session,

15 .-
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which occurred 5 days after the thi rd session, the three dependent:

measures for the second passage were administered.

Because of scheduling difficulties, 41 of the participants
cempleteé only sessions 1, 3, and 4, and 6 participants completed
gnly session 1 and 2. These subjects were approximately evenly dis-
tributed across the treatment conditions. Thus, the total N for the

immediate tests was 96, and the total N for the delayed tests was 121.

%

Resuits . * A

All dependent measures were scored . according to predetermlned
keys without knowledge of group affiliation. Interrater reliability
for the free recall content scores was assessed by having a second
person score a random subset of the exams. A Pearson product-moment
correlation was computed-.and a correlation coefficient of .85 was
obtained. This was considered to represent an adequate lenel of
interscorer reliability.' R

Inmediate Test Analyses. The three dependent measures (essay,

_outline; and multiple chaice) were examined using a 3-way multi-

_Qariate analysis of covariance (MANCOVA) with the Delta_Vocabulary‘

Test (Deignan, 1973) as the covariate. The three dlcotomous factors

4

used in the analysis were (1) Headings (present vs. not present),

- - - - - -

Outlines (present vs. not present), and Paésages (plate tectonics

vS. ecosystems)a Since any main effects due to passages were not

of interest in the'present investigation the dependent scores were

converted using a 2 transformation (cf., Myers, 1980) in order to

evaluate the two passages using an equivalent scale. Additionally,
-

)

unweighted means'analysis was used to adjust for unequal Ns among

the eight cells.
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The obtained Wilk's A and associate‘;ﬁ2 values for .all main

and interaction effects were nonsignificant. Means and standard

—

" deviations for.each of the three separate dependent measures are

shown in Table 1. ,
' { o ) : -

Insert Tabie 1 about here

L)

: " pelaved Test Analyses. 1Identical procedures were used to

analyze the delayed heasures as were used for the immediate tests.
Tests for the homogeneity of the within-é;pup regression slépes
fo; thé cpvariéte were conﬁucteﬁ and found to bé nonsignificant
for all dependent measures, all Fs (3,112) «.12, p<.94. Results
of the MANCOVA reVealii a si&gﬁfican% main effect for“the presence

+  of heédings,‘Wi'lk's QA =.931y _3_2((3) = 7.90, p4£.05, and a signifi-
;iiht interaction between the headings and outline factors, Wilk's
A= .883, §2(3) = 13.76, p £.01. Follow-up univariate analyses
were computéd for each of the separate dependent measures.

A sigﬁificant main effect was found for the.presence‘of
headings for the essay exam, F (l,lié) = ?.15, p 4£.02, and the
butline e#am, F {1,112) = 6.41, p £.01. The obtained F value

Ces” - for the multiple‘chéice exam was not significant, F (1,112) =
. 0.40, Ej4.05. An E{E?i%ation of Table 2 indicates that these

effects are due to the headings groups'outperforming the no '

. headings groups.

3

—— - g . Insert Table 2 about here -

The first order interaction for the headings and outlines

17 - Y ¢
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factors was significant for the outline exam, F (1,121) = 13.42,

° p<.01, and the multiple choice exam, F (1,121) = 4.79,:R§.03.

&

This interaction for‘tﬁe essay test was nonsignificant, F (1,121)
1.57, p>.05. Tukey post hoc comparisons collapsing across the
passage factor for the outline exam revealed that the Headings Only
group and the Outlines Only group significantly outperformed the
Control group (p<.01 and p £.05, respectively). "No other compari-
sons were significant. Post hoc comparisons for the multipi;
T- choice exam failed to reveal any signifiéant comparisons. An
- examination of the means in Table 2 indicates that for the outliﬁe
meaéure theré was alsofa fairly strong trend for the Head}ngs/Outl;ne
group to outpe;form the Control group (mean difference = .39,
‘Tukey critical’ value = .57 for .05 alpha level), and for the
Headings OnlyAéroup to score comparatively higher than thé Headings/
" Outline group (mean difference = .56, Tukey critical value = .57
for .05 alpha level). similar trends were found for the multiple
choice éxéﬁvwheré the Headings Oniy group outperformed the Control
group (mean difference = .41, Tukey critical value = .54 for .05
alpha level). The Headings Only group also had a pigher mean

" performance on both measures as can be se®n in Table 2.

-

¥ Discussioﬁ
The prgsent study investigated the effects of headings and
outlines used both separately and in combination on'the recall of
scientific text. Analyses of the immediate testslfailed to find
significant effects between the four.gro&ps.‘ ‘fhe lack of findings

with these measures suggeséé that all groups had the passage infor-

mation available for immediate testing. Coffsequently it appears

that headings and outlines do not stronglgf'

ERIC , 18
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" influence the immediate recall of complex text material. These

findings .also support the Holley et ai. (1981) contentigh that.
exclusive use of immediate testing paradigms may mask éotential
findings in this domain. ,
With respect’ to the delayed tests, the prediction that the
combined Headings and Outline group would perform bhetter on the
dependent measures in compariéon to the other two treatment

groups was not supported. In fact, this group had consistently

* . p . ) : . . .
lower mean scores than did the Headings Only group. ' One possible
{

" reason for these results is that presenting students with both

types of aids forced them to divlde their attention between ‘the
outline and headings. In cdntrast, the individuals in the Headings
On;y and Odtline'Only groups were able to focus exclusively on a
single processing aid. .

The results for the.de}aYed tests strongly support the use of
embedded headings'as processing aids: As can be sgen from
é;aminiﬁg the means in Table 2 the Headings Only'aroup consistently
éﬁtberformed the other three groups on all three of the depehdent

-~

measures. On the other hand, intact outlines, while still having

a positive effect on processing and recall of extended text, are
less'éonsi;tegf than headings in producing higher scores on the
dependent measures. 'Since the headings did not significantly
improve performance dufing immediate testing it seems reasonable

to conclude that the locu% of the heading effect is stronger during
storage and/or retr}e&al stages of learning than on the initial

acquisition phase.

"y

19
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As mentioned in the introduction, outlines appear to provide

information concerning relationships between the superordinate

- topics while headings provide information about the relationships

between, superordinate and subordinate materials. The results of

the present study suggest that this latter type of information is

more .important in facilitating prose proces$sing.
Finally, a number of questions are raised by the present
study. For instance, what are the typical cognitive strategies

that students use in processing headings? Can these strétegies

'be taught tp those students who have not yet acquired them? Are

there other, more effective strategies Besides the ones students
o - .
typically use that would be more beneficial? The second study

in this series was designed to provide a preliminary answer to

the last of these questions. ﬁ[/’\\‘

Study II
As mentioned previously, Doctorow, Wittrock, & Marks (1978)

assessed the effects of elaboration instructions on text processing,
1

and Dee-Lucas and DiVesta (1980) investigated the effects of having

students generate their own headings for text. However, neither

of these étudies directly'attempted‘to determine the effectiveness

of instrucéigﬂs to use author—pro&idéd headings in processing
descriptive prose.v Although the Holley et al. (1981) study described
earlier did address this question, effects of processing instruc-
tions were not found to be significant. One possible reason for

this lack of %acilitative instruction effects is that the students

p a
were instructed to either use the outline and headings' as input
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processing aids or to use them as output processing. Instructions
for input processiﬁg encouraged students tq tie éhe headings to
information présen£ed in the text. Oﬁtput ﬁrocessing instructions
encouraged students to use the headings as cueing devices for
recalling text. This separation of processing may have allowed
the "input" group to store the information effecqively but aiE not

~

give them adequate procedures for retrieving information effectively.

The oggosite scenarjo may have occurred with the fE" grsyp.
¢ .

If this were the case, instructing participants on both input and

i

3

outputlusés of headipgé should lead to improved performance.® &he
second study, therefore, attempts to coﬁbine these two types of
instructions (input and output) to produce an effzactive text
learning strategf for studengs to use in conjunction with text
headings. .

Secondarily, the present study is also concerned witH2indi-
vidual differences in prose processing. Brooks and Dansereau
(Note 2), among others (e.g., Pierce, 1980; Vaidya % Chanéky,
1980} , have shown that students classified as field independent
on the Group Embedded Figures Test (GEFT; Oltman et al., 1971)
perférm significahtLy_bétter on a puﬁber of processing measures ;
than students cléssigied as field dependent. The present study
attempts to replicate these findings and to determine whether
there are significaﬂt interactions with treatment conditions.
JFor éxample, it may be the case that field irdependent readers

can more effectively make use of headings than field dependent

students since they may be better able to relate the super-
<
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ordinate headings to the relevant sukt.-dinate material appearing
within the text. Given that headiigs may represe..t a schema for
a passage, such a result would be in line with = 3tw8y’ by Spiro
and Tirre‘(l980) whd found ehat field independe:.t readers were
more seccessful at using higher level prior knowledge (i.e.,
stored schemata) in processing new text material. b
Method

V -~

Participants. One hundred and six students were recruited

from general psychology classes at Texas Christian University.

-~

aAll participants were randomly assigned to the following three

LAY

AgfohPS' Instructlons—plus—Headlngs (n=31) , where students were
~given 1nstéﬂétlons on using headings to facilitate the 1nput and
output processing of text; Headings Only {n=44), where students
sfﬁdied text material containing headings but did not receive
instructions; Control (n=31), where students studied text material
that’ did not contain headings. The Headings Only group had a

lérger N pecause this group was used in an ancillary and exploratery
study otherwise unrelated to the current experiment.

Stimulus Material. The ecosystems passage used in the initial

study was used _as th& to-be-learned materlal in the setond study.
Measures. -The Delta Vocabulary Test (Delanan 1973) was, as
in the first'study, used as a covariateé. The GEFT (Oltman, Raskin,
& Witkin, 1971) was used as an individual difference measure. This
test purports to measure field independence-dependence, and has
recently been shewn to be related to prose processing, performance

in a number of studies (e.g., Spiro & Tirre, 1980; Brooks &

Dansereau, Note 2). The same three dependent measures as in the

-
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first study were again used to assess performance on the ecology,
nassage. To reiteraye, these tests consisted of (a) an eésay

exam (17 minutes) which required students to write an organized
summary of the passage; (b) an outline exam (10 minutes) which
required students to create an organized outline of the passage;
and (c) a multiple-choice exam (10 minutes) which consisted of

28 items.

Procecdure. The participants were given the following
sequence of experimental sessions:

1. Session 1 (165 minutes) -- Particip;nts filled out consent
forms and completed the Group Embedded Figures Test. The three
groups were then assigned to separate rooms in order to minimize
confusion since the instructions and studying procedures for each
group were different. The experimenters rotat;d‘amont the three

rooms to avoid possible bias due to the presence of any one exper-

4
imenter. The Instructions-plus-Headings group then received

instructions on using embedded headings to facilitate input/storage,

and output. These instructions consisted of a checklist of

cognitive activities the student should engage in while studying

text material. In part, students were asked to (a) develop

- " - - -

expectations;(basedvon the headings), about the material in the

J
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passace, (b) understand why edch heading was approorlate for its
section of text, (c) memorize the heddlngs, and (d) practlce
using the headings as recall aids. They thgn p;actlced the'se
techniques on a/1,500-word passage that described functidns of
# the nervous system, Th; Headings Only and égntrol groups
received instructions to use théir typical study methods in
praé;icing on the nervoﬁs system passage. (The gontrol groﬁp
studied a version of the passage that did not contain headings.)
2; Session 2 (75 mindtés) -~ In the second sessio%, two déys
‘:" fo%Lowing“the ﬁirst session, the participants were reminded of
Y —the instructions they had received in,£he previous session, they
- studied the ecosystem passage for 55 minutes. The Instructions-
plus Headings and Headings Only groﬁps studied passages containing
embédded heAdings while tﬁf Control group studied identical
passages that did not cbﬁtﬁiﬁ'headings.

"3. Session 3 (60 minutés) -~ After a five-day delay from the

seconduwseésion the participants in the third session were again
combined into one group and were sequentially zdministered the
three dgpendent measures (éssay, outline, and multiple-choice).
THis pattern of test'édministratioﬁ (recall-then-recognition) has
been suggested by Béttié (1979) .

Result§ -

Each of the dependent measures was scored according to pre-
deéermined keys and without knowledge of group affiliation. .
Interrater reliabilities for the content scores on the essay
exam were.assessed by having a colleague score a random subset of

the exams. An inéerrater reliability coefficient of .95 was

L}
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obtained, again indicating that the reliability of the scoring
system was quite good. )

The three dependent measures ‘essay., oqtliné, and multiple
choihe) were analyzed using a single factor multivariate analysis
of covariance with the Delta Vocabular?f&est (Deignan, 1973) as
the. covariate. Unweighted means ;nalysis was useé’to adjust for
unequal Ns among % g}oups. 2 wilk's A va.lu,e' of .637 was obtained
with an associate E?(G) vf 36.52 which was significant at the .0l
level.

Subséquéntly, univariate analyses of covariance were cqonducted
for each of the dependent heasureé separately. Prior to further

analysis, tests of the within-group regression slopes for each

ANCOVA were computed. All tests were nonsignificant, all Fs<1,

indicating that the assumption of homogeneity of within-group

regression slopes was not violated.

The univariate analyses revealed significant effects for
the essay exam, F (2'102')é= 4.53, p<£.01, and the outline exam,
F (2,102) = 19.09, E;ﬁ.OI: The multiple-choice exam failed to
significantly discriminate among the three groups, F (2,102) =

‘0.61, p ».05. Tukey post hoc comparisons for the essay test

reveéled tﬁét:%he.In;trﬂctions;plas-ﬁeadings gioup signifiéantly

"outperformed the Control group, R<:.01. No othér comparisons were

significant. Additionally, none of the Tukey comparisons for the

outline measure were significant. Means and standard deviations

are presented in Table 3.

Insert Table 3 about here
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‘The relationship of field independence, as measured by the
Group Embedded Figures Test, and the treatment conditions was
assessed using a regression approach. Separate regressions were
computed for each of the three groups on the essay, outline, and

multlple choice exams with scores on the GEFT as the lone pre-

dictor (a total of nine pﬁgdxctlon equatiorsj. The b welghts for

each of the three groups were compared to see if they significantly
differed from one anothex. No significént differences were found
for any of the threé measures--essay, outline, or'multiple choice.
Thq;, indicating that there were no interactions between GEFT
scores and the treatment conditions on any of the dependent
measures (cf., Kerlinger & Pedhazur, 1973). '

Consequently, the three groups were collapsed and a Einglel.
regression equatiocn was computed for each of the three measures.
gzs of .082, .056, and .121 were obtained for the essay, outline,
and ﬁultiple choice tests respectively. The signific;nce of the
regression equations was assessed via an ANOVA procedure. All
Fs (1,104) 76, ps £.01 were rather large, indicating thét despite
the low gzs, a significant amount of variance in the three measures
was accounted for by the GEFT. éhe'g weights in each case were
positive, indicating thaé individuals designated as field inde-
pendent scored higher on all three measvres than did iadividuals
designated as %ield dependent.
Discussion

This study suggests that instructing students in how *+o use

text headings as study aids is an effective technique for improving

performance on selected recall measures. Specifically, it was
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found that students in the instructional condition significantly
outperformed students in the Control condition on the essay

measure as reveale§ by post hoc tests of significance. Further-

&,
more, the instructioﬁgl group, while not necessarily showing

significant post hoctaaffereJces, did have better mean performance
than both the Headings Only and Control groups on all the free
recall measures (essay and outline tests).

The fact that the Headings Only group (without instructions)
did not significantly outperform the Control group on any of the
_ﬁéasuresJis som;what puzzling in light of the findings of the
first study which showed a relatively strong positive effecf for
embedded headings withou*t explicit instructions. Although both
studies used similar procedures and measures, two procedural
changes in the present study may account for the discrepancy
between the two sets of results. In the first study, students
may have been sensitized to the presence of headings. This sensi-
tizaéioﬁ could be due £o the participants' receiving both immed-
iate and delayed passages and tests, and/or to questionnaires
given to the participants concerning their typical use of outlines
and headings,fflﬁ:éhé sécoﬁa sfudy participants were not exposed
toﬂeither of tﬂééétmaﬁipulations, and so may not have directed as
much attention to ﬁhe headings as in the previous experiment. The
possibility of such sensitizing effects when complex prose material
of this type 1s employed has been suggested by other researchers
(e.g., Dee-Lucas & DivVesta, 1980). If this contention is valid,

it may be that a primary effect of instructions is to sensitize

the student to the presence of headings in text material. Future
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studies are now being planned that will take this factor into

’

account.

% A secondary purpose of the second study was to determine if
field independence interacted witﬁ the treatment conditions.
Although no significant interactiohs were observed, the results
did replicate earlier studies on text processing (Collins, 1979;
Brooks & Dansereau, Note 2) that have found an "across the board"
effect for field dependence, with the average score for field
inéependent individuals being higher than for field dependent
éersons. .It may be that students who score as field independent
are better able to abstract the important information contained
in a text from its accompanying ¢eneral., "background" material
using a process analogous to the one used in identifying a simple
geometric figure within a more complex design. If such were the

case, then it would seem probable that »oth processes involve

the same underlying cognitive mechanisms.

Summaxry

Two s3tudies were conducted to assess the effects of intact

outlines and embedded headings on the processing of complex,

a7 e = =

- 'séieﬁfific:brose materiai. 'Reéultsnof the first stud& indicated
éhat (1) émbéddéd ﬁeadings within the text were effective in
improving test perfofmancé, and (2) that these effects were strénger
at a delayed testiné interval (5 days), than at an immediate

testing interval (approximately 5 minutes).

The second study was designed to investigate whether or not
instructing students in the use of embedded beadings as processing

aids would further enhance test performance compared to merely
B Y
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presenting the headings without ;nstruction as was done in the‘.
initial study. Results of thie study showed a significa}E and
positive effect for instructions on headlngs use; however-
presentation of headings without 1nstructlon failed to 51gn1f1-
cantly affect performance as was the case in the first study.
These results were somewhat puzzling, and procedural changes
between experiment l%and experiment 2 which may heve affected
participants sensitization to the passage headings was offered
‘as one possible explanatiSn of these resulrs.‘
ST - " The second study also 1nvestlgated the relationship between
- fleld—lndependence/denendence and text proce551ng. In'general,
it was found that while treatment conditions (heading usage) did
not interact with field indepenéeﬁoe, there was a consistent and
significant differepce among tﬁe participants‘in favor of field
independent individuals on the dependent measures.

In copclusion, the present studies support the use of . s
embedded headings as proceesing aids; and furthey, the present
results suggest that-instruction in the use of headings is benefi-
‘cial. A seconaary flndlng is that fleld—lndependent 1ndlv1duals

" tend to outperform fleld dependent individuals on a varlety of

-~ - - - - -

recall measures.'
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Takle 1

Immediate Testing

ta ! . [

! “Adjusted Means and Standard Deviations

-

for Each of the Dspendent Measures

GROUP v e DEPENDENT MEASURE
+ ESSAY . OUTLINE MULTIPLE CHOICE
Plate Ecosystems Plate Ecosystems Plate Ecosystems
Outlines/ M- ) .0.038 -0.023 0.185 -0.178 -0.202 - -0.178
Headings sD 1,000 0.572 1.117 0.870 0.94% 0.927
Combined \ caoa T )
Headings M -0.095 0.330 0.003 0.390 -0.177 0.118
Only SD ;l:ﬂ95 1.349 1.206 1.119 1.053 1.205
. f!’}f: )
Outlines M. 0.027 0.110 -0.102 0.937 0.076 0.440
Only )] 1.030 0.937 0.786 0.867 1.095 0.822
2 l l ]} R
Headings or SD 0.852 1.164 0.879 1.306 0.866 0.962
Outlines

¢ -

3Means and standard deviations have been adjusted according to the Delta Vocabulary
Test and-all scores have been converted using' a Z transformation.
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Table 2

' ".‘i Delayed Testing
' , Adjusted Means and Standard Deviations
' N, :for_Each of the Dependent Measures®@
. GROUP . R , DEPENDENT MEASURE
i "+ i . Essay 4 OUTLINE MULTIPLE CHOICE
:Plate Ecosystems Plate Ecosystems Plate Ecosystems
Outlines/ M 0.069 0.148 -0.055 -0.094 -0.322 -0.081
Headings SD 0.917 0.889 0.884 06.812 0.619 0.946
Combined ' '
' Headings M 0.233 0.229 0.427 0.503 0.348 0.217
Only SD |, °1.026 1.048 0.842 1.156 0.540 0.883
Outlines M -0.018 -0.¢57 0.100 0.079 0.145 -0.018
Only SD° 0.375 ‘0.714 0.917 0.592 0.784 0.872
Control/No M -0.095 -0.453 -0.326 -0.624 0.001 . =0.258
Headings or SD 0.659 0.700 0.624 0.840 0.677 0.885
Outlines

3Means and standard deviations have been adjusted accordingito the Delta Vocabulary
test and all scores have been converted using a Z transformation.
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Table 3
Adjusted Means and Standard Deviations
for Each of the Dependent Measures?
GROUP DEPENDENT MEASURE
Multiple
Essay Outline Choice
Instructions/ M 17.10 ~ 24.81 19.48
Headings Sh 4.93 11.09 3.90
Headings M 15.15 15.20 19.48
Only SD 4.91 6.70 3.97
Control/No M 13.44 13.50 18.59
Instructions SD 4.36 4.97 3.35

or Headings

®Means and standard deviations have been adjusted according
to the Delta Vocabulary Test.
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